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(54) METHOD OF IMAGE FORMATION, EXPOSURE SYSTEM. AND MANUFACTURE OF DEVICE 
(57)Abstract: 

PURPOSE: To provide an image formation and an exposure 
system, in which a repetitive pattern is projected using most 
properly polarized light to obtain a high-resolution image. 
CONSTITUTION: A repetitive pattern on a reticle 4 is 
illuminated by a lighting system. A beam of light diffracted 
from the pattern is admitted to the pupil of an optical 
projection system to project the pattern onto a wafer 6. A 
deflector 9 is used to select a projection beam that is linearly 
polarized in a plane perpendicular substantially to the 
direction in which the period of the pattern is minimized. 
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*->fcovTtt. VaWtDa-rvaBrt-MBBIDtt 

[0 0 7 9] X. m6lC^iT£5lC—'^>CDl<'=3 L ?MC2 

[0 0 8 0] *^fflfljTtiU^^;b±0^^->^5* 
fctf, 5*W^O^>T>&X^— X><* — V^^V^Tfe 

ra*»cafflRrflfeT»«o xowoit so 
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[0 0 8 1] X> ^««fcfi^T«^«9*HSHU 
>X3k W^;1/4 kOHXttUf*A4 h®&\s>X 

[0 0 8 2] (1^89*1^^1/4 t1&§}\y>X5 
©MtcEBLfei:*!** <l7t^H9^ e fcoTU^ L ^;l/4 
±©^£— VJg^lCJSDT^*— >4 aTHJftfSnfelHl 

coa«snft«)t)Wo*^iaBuyX5k:A«-rs 

i:«5tc^^ 0 *LTCO«*flfi*T^*— >4 aOi$ 

— 6±tcs^*r^ 0 

[0 0 8 3] *fc*»WO|ISSffil2fc:oi/^TKW-r*o 
MH2 0&fiHftj£ttB l OHfiSWI l kBglwlCTfeSo 

[0 0 8 4] Bl 9 li^lfSW© 1/f 4 ±o^?-> 
4aOKS8HT*65 0 |W]12tC^*r^-5^^^^ — >4 atf 
S^y^OfcStfSXU y h^r?SP4 0 — 4 4fr£ 
J«t>T^SjS«HlOSIJEff0l klRlUTfeS*^ B9<D 
>«fl«SWM 0. 4 2, 4 4kl2at5ftOffi 
*B3rgP#4 1 , 4 3*affl-rS3K^»bT 1 8 OfiSffc 

[0 0 8 5] X. *HiMT1i7^-ft-8^k 
LTttH 1 0 tc^-T i o fc*HMKfr 4 5 ©iBJttgPTBS 

[0 0 8 6] *^fififflj-e«. >4 a k7^-ft 

*. H9W*->4alc#LT, 8BWJto«'iE*rtl 

[0 0 8 7] X. W;l/4±0;^-y4atf890 

[0088] ^*»w^aea3fc:ov>TBiwrso 

[0 0 8 9] *Hfige!lTttU^-^;l/4±^<# — >4 a 
hit, 01 HcStfe©*«^5o HI 1^ 4 til/ 

ztt*U^»7l/4^SlS^«:Sj:d 
^ftt*< 0 ai l^ 2 10-2 1 4tt;^-VA 
OX'Jy KtfflBPgPTfctK BBPSP2 10-2 14^ 
W2 1 5T^-Tx^[Rl^!?51L/^->«:«tfcbT^ 



0) 
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[0 0 9 0] mmiZ2 2 0-2 2 41*^$->B(DXV 
V httMPSPT'fcS, MPgP 2 2 0 — 2 2 4^ffl2 2 

£:0 i z^m^xmm-t z> 0 

[0 0 9 1] 0 1 2ti01 1 iCTjklsTc^Z — ^ AlC~Dl^ 
1 5^jtiofc®fffi^ffil/^cfeOT*feS 0 01 2 
*K 2 3 0tegBJ3&;tf^XS«Tfe'K ^SP2 3 1 10 
^DA£Dj££^7fe95T*fe3 0 3S^2 3 1 tmu^2 

i 0-2 1 4K&*>mm^2->AtfBi£'$nT^2>o 

&<DMm&%fa±Z J £Z>$><DT:&*). 012*<D3 2 — 

3 4^c^mm-r^>yt(D&^ 1 8 o&mtz-&2>& 

[0 0 9 2] /^^A^->B^raLT^^ffl2 2 5 

-DTcmffimizmi 2tmm\c^o aLmzyyhm^mm 
r&m 1 3 £*rr £ a iz* mmvmmffi 240 # ifift 

[0 0 9 3] *^#jT&<lft^9 £ LT0 1 4 fcZjS 
5^il4*. ^015 0T^Lfcy73lRlO<1^7t^^ 

[0 0 9 4] &L±(DMf&T*V>3 L 2)l>4±(D^ii—>4 a ao 
mtmi 5RtfBl eic^X^K^:^>o EPt>, — 

[0 0 9 5] — >Bfc*tfLTfci:0 1 

[0 0 9 6] *CT3t^aS«T?«^* — ^BfcAtrt-* 40 

[0097] inrai 1 tmm. ^-va, 

— >B^Lfc. l/^;W^¥®0T*;&£#. 017 

<o]s^zfr4\trt9—i/B(omMK xm-r z> msmy&t 

0J*.fcf l/2$SSMT't5o l/2&fi&£;®/B 
LfclSOfiJfcffilHllEOa^i&BI 2 4 SJBl^TByE*- £0 so 
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[0 0 9 8] 01 8^K ^B3 8 0O^lRjfclJi*M^eP8 
Jt^^SS (C : 21 Ttt 1 / 2 <Wfc¥tt 82©S 

aai»i7o*aaLft»o)iatt, ^8 3^: 

Jt». M^ffl8 4"e^-Tct5K:x*te[Rlfc«3lCbfciWI 
[0 0 9 9] flft£&&B7 0*^* — VBOttrtttfelE 
Hft^Bl a^a^o EP*5. PS5^939 0^ 

r«3tto*iqi3bv^->B*«i*r*xy y hk^fra 
[0100] ffimzmmm7 0 t Lxmx&itft^ttyt 

#Stt«}H3ft*«7 oof»tJ:ot»»«ci:tf 
*©«ftffi<0[IflEftft#9 0«W^*a«t:BBfe* 

[0 10 1] *l6««"PH:BaBli*f?3^^->k:ttffi*B 
[0 10 2] JM±<0*SaS«lfcfet^T(»^«9*U^ 

[0103] 02 0 ti^saoiBaaKSffi*****? 

[0 1 0 4] 02 otc^50>T, 3t«i . */f-f*;M 

[0 1 0 53 nmm4tfm&mi~3tm%i%>&M. m 

h\s?->7)\s5 4<DT£) JJiEHU U^^yl/5 4 £AtfT 
S«CD<lJtel*SI«:^^^5 4 0i£BuTS»Jffll-rse^c: 

[0 10 6] lCT% *HfiSC!l©-U^^;l/5 4±Oz^* 
— >5 4 a «0 2 HC^-T^ 5 icSDjfRj (y7^[p]) tC® 
tf»XU 7b60-64 cfc t)fiKa*t)iSL^*->k«t 
^rR] (x^FrI) Kiffit/SXUy h6 5 — 6 9 

[0 1 0 7] 0 2 2*^>^gP7 Ot45B3ta5-e4PHfcR 
frtfcraJBHpSP7 1-7 4*%S5affli:«:oTfet), c 



(10) 
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©Ban 7 1-7 4frZ<Dft*l' ; l L 2>V4},Z®ZbAMZ*k 

So 

[0 10 8] ^ffi^jT^iCOcfc'P^A^MB^ffi^ 

it, /^->5 4 a^xirrsft^^fttfxu^ 

5 9£:SHBLftfc<DTfeSo 

[0109] 021^59a, 5 9bteA£tfb7C7frD 

^XU <y h 6 0 — 6 4 ©S^Tj ftlc Wt&7? ft (yT^ 10 
Tl^So 

[0 110] — <M7fcgP**5 9 bteX'J 7h6 5 — 6 

[0 111] *^SS^JTHi: x U^^;l/5 4±<£>^*-> 
5 4 a £LT*8Hf 2 73fttC^rJSXU V h*JfOfeOJC 20 

[0 112] *H««fc43^T(»teK«9«U^* 
;l/5 4 0^;l/5 4 tiSB\y>X5 5 

[0 113] cofc*ffl}ieS«9tt^*;l/5 4±K:S 

[0 114] *k:«6tt«©**fc«5lc^^TRBB'r 
S D ^tt9J5 0ttB«d&»H 1 l fcKffltT* 

So j8*«S5#SQMJ!l4 ^SSSML/^»;l/4±0^ 

[0 1 15] ^2 3ti*^SS^J©l/^^;b5 4B±<D>< 
£ — >5 4 aORiBT'SSo fl^^*r 5 4 

±©/<#--:/ttlBB5'fi) (ySlSl) fcKtf«xy^h8 0 
-8 4, Rlfmfifa (xJSFIrI) K8tfS7^^8 5- 
8 9fr5«J**nTV*5j£TteBI2 1 — 

Tl/^SgP»8 0, 8 2, 8 4. 8 5, 8 7, 8 9 
"TS)tO(fi[*B*as»8 1. 8 3, 8 6, 8 8^Slt^ 

[0 116] 5 9 a, 5 9 b t±«3ttgP*fTfe D . 

;u 5 4 tcp3^ l < Lfcjtfe l < itimytat 
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[0 117] **Mi«-ettfiU:0«fc5a««fc:J:oT. 

So 

[0 118] Z£TH±\s^??l<5 4±^^->hLT 
[0 119] C C T'tt ;l/±0^?->tf 5 *©7 

So 

[0120] 5>^kl««i*«v^ ffijgfiift 
**»-rsU-1f— *B)fc«<03l6«fcbTfeAv\ X<I 
3tt»B*ffl^*i:**U— if— *ffl^*i:#fc 1/2 & 

[0121] ^^raittLfcBjiawiftWfflbtef*/^ 

(I C^LS IfOWtfy^ 
^CCDH) OSJfiO^P— *^"To 
[0 12 2] XT7^1 (HRKtft Ttt#W«*W) 

[0 12 3] -7?, Xf7^3 (*X>\— SBS) T?ttS/ 
y3>«F0«8*fflC^T^x/N-*«Jfi-rs 0 Xt^:/ 
4 (^x/\— :/n-t:X) tit9XS^Pftfn> ±!EJB*L 

[0124] ^xf7^5 (ffl^itr) ttftiSk* 

•TUX) m<DTM*^tS 0 7>tV76 (BttE) TttXf 

[0 12 5] 0 2 5tt±E9x^\— ya-bXOI¥ffl^:7 

[0 12 6] Xfy/l l CIMfc) Tfci^x/N— <DSffi 
*ttfb*-er*o Xfy^l 2 (CVD) TfttCrx/v- « 

ffit»»«*jBj«-r*o xt^i3 Ttt 
^x/\-±jc«a*j(aifc: < feoTjB*-rso xt77i 
4 w^-^frii) Ttt^x^^ ^w*>*n"6atr 0 x 
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20 



S>Xh^fl-©««*»J»)BlS. 1 9 (US** 

HUM) t» i? ^{nm/u-c^mt &o rc u->*x h 
5t, *x^— ±t^fifc:isiEs^*— >sw&££tis«, 

[0 12 7] :«QS«©«ift2f8;*jfV"»ntf. {£3tE»S! 
[0 1 2 8] 

[0 12 9] COflfi*«KlC«fentf*U:0±3fcH»ltt 

?©S3ifc»&ft<]&&K7ji£RtfR5fcSe. 
*©3WSffiI 1 ©ggBitB&0 

[E2] mi <DUWfi'<Dmfflm 

[03] H10U^^7Hc«r*J!BW3fcO*?*^ 



30 



t 
[ 

■r 



04] El<D7^-ft-« 

05] 01 (om^mmcommm 

06] 0 1 ©U^*/l/©fS©3li 

07] 0 6 ©— ^commm 

08] 06 ©— $!ft<DWiWm 

0 9 ] *%qii©2effi0! 2 icfrfrs is3-*)i<omw 

010] #IPJf ©Hfi£0!l 2 Ci^STM- — © 



111] u^^/u±o/<*— 

[12] 01 1 ©U?-^;l/±©;<*— SOMWk^k 40 

I 

i 3] *¥tm<o$mM3 ic** 7/*— 



1 4 ] *^©*figwi 3 tc«s(H)tss*a-r0 
is] 011 ©^*— >tmwyt(omyt<D®m& 

[016] 011 ©;<*-> £ggBJftfc©lI}fc©|S|&:£ 



Sf 0 

[017] :*3B93©jftSg0g 3 IC^S U**A/±©/<* 
-V«rg-r0 

[018] *^©SI«6fl»J 3 leff «flNa&K»6a 
#^r«-T0 

[019] 01 7<D/<*— yfcBHWJttOfiBttOBBflk*" 

[020] 2^sw©«a5ae^s*xf v^-tiaffl l 
t *omnm 4 ©ggp*sB50 
[021] 011 tD-^-^cDmrnm 
[022] 011 ©— ^(ommm 

[023] *^H^O^figM 5 tc&3 tfriomm 
[024] *fEWk:«**»fl* ; ?©«ifiSi£©70 
h0 

[02 5] *^K«*i|itK«^©«JfC€rffilC«lJ 

[026] m±<DMmtt*m?mmm 

[027] ^©ftaEtisflBWiaoa^^ww-r 

[02 8] XU >y hfc¥ffft#iafcfl»teLfcft*JBl/-' 

[02 9] XU -y hfcSlta36riRUi:«3teLfc**fflv^ 
ft f: *©«iB±©9ft*»**a-rBiWH 
[03 0] XU >y hJC^frft^tCffiftLfcttfcflJ^ 

[03 1] X>J -y h£SHtt£AlcflBfcLfcK*Hl^ 
[03 2] »5iSL^^->©Jg«a51***-rWW 

0 

[033] m±<DM<tgftifi*m-?mm® 

[034] «iB±©3!ltf[^**-rSSHH 

[03 5] ffiffl*>7ha*fflV^*&©Bl±©«IH«- 

[03 6] »A»SBlH*B^fc^©l«±©S«$M& 
[^©IKBJ] 

1 ftjg 

2 t7*f^ iiM-ST-Vls— 

3 IfflU^X 

4 \s=?it)l> 
5 

6 if^ffc-y-x/v- 

7 Xf— >" 

8 7*^—^ + — 

9 mitmm 
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